The author provides an overview of the history of optical instruments for airway management in anesthesiology. It systematically demonstrates the development of laryngoscope down to the present time when video laryngoscope has been introduced in clinical practice.
Humans have by nature been always very keen to look inside body cavities. This concern is as old as our existence. The earliest descriptions of body cavity were those from the Kos school led by Hippocrates (460-375 BC). He described a rectal speculum similar to the instruments used today. Similar instruments were found in the ruins of Pompei 1 . Airway anatomy, because of breathing and phonation, was one of the body cavities of special interest. Access to the airway also dates back to Hippocrates. He advised introduction of a pipe into the larynx of a suffocating patient. A silver pipe was used for the same purpose by Avicenna of Bukhara (1000 AD). Andreas Vaselius (1514-1564), a famous anatomist, introduced a reed into the airway of experimental animal with open chest and to inflate the lungs returned with the stopped heart. He mistakenly assumed the trachea to be part of the circulatory system.
Although instruments for the inspection of body cavities such as the mouth, nose, ear, vagina, rectum and urethra have been in use for ages, the larynx could be only insufficiently inspected by forcible depression of the tongue with a 'Glossokatochon' spatula 2 . It became possible to look into the trachea after the invention of instruments for inspection, along with suitable light sources and anesthesia. Visualization of the airway, particularly larynx, was needed first for surgical aspects. Direct and indirect methods have been used to visualize the airway depending on the resources. It started with indirect methods, followed by direct methods. It seems that with the improvement of technology, indirect visualization has become popular again.
The term laryngoscopy referred to mirrored or indirect examination of the larynx at the beginning and throughout the 19 th century, and was widely used for surgical aspects 3 . In 1829, Benjamin Guy Babington, a medical student, invented a device like chopsticks with spatula on the ends, called 'glottiscope'. Sunlight was used for illumination and viewing the glottis. It is not known whether or not he could see the glottis, but later his device was called laryngoscope by Thomas Hodgkins. Babington made famous and valuable contribution to medicine, such as the first description of hereditary hemorrhagic telangiectasia, but he never published anything in the field of laryngology 4, 5 . In 1852, Horace Green, a specialist in Manhattan, reported first direct laryngoscopy, which he used to perform transoral removal of a neoplasm from the laryngeal ventricle in an 11-year-old girl 3, 6 . Although some experiments were done to inspect larynx with the help of mirrors, Manuel Garcia, a singing teacher from London, was the first to observe his own larynx and vocal cords with the help of a dental mirror, laryngeal mirror, using sunlight reflected by another mirror in 1854 2 .
K. In 1897, Gustav Killian, a German physician, performed the first rigid bronchoscopy, which remained the only technique available until the late 1970s, when the fiber optic technology emerged.
The development of fiber optic is almost two centuries old. In the 1840s, Daniel Colladon and Jacques Babinet from Paris proposed that light could be guided through refraction. In 1870, John Tyndall used jet of water that flowed from one container to another to demonstrate that light used internal reflexion in fiber optic. The cornerstone of modern fiber optic is the invention of a system of light pipe lined with highly reflective coating by William Wheeler in 1880. Eight years later, Roth and Reuss proposed the use of fiber optic to visualize body cavity through the fiber optic system and demonstrated illumination of body cavity by a bent glass rod through the source of light. The revolution came in the 1950s, when Brian O'Brien made the first fiberscope in the US and Nrinder Kapany first used the term 'fiber-optic' in London in 1956.
The first fiber optic endoscope was invented by Fernando Alves Martins in Portugal in 1963. In 1966, Shigeto Ikeda from Japan invented the first flexible bronchoscope. The first flexible bronchoscope was made up with fiber optic bundles requiring external light source.
In 1967, Murphy used fiber optic choledochoscope to perform nasal intubation under general anesthesia 10 . After Murphy's success, flexible fiber optic technology was used to assist endotracheal intubation.
In 1972, Claire Stiles reported the use of fiber optic intubation in 100 patients 11 . Thereafter, the use of K. Toker Visualization of airway this device was spread and additional similar reports soon followed. In the late 1970s, Katz and Berci introduced a straight rigid endoscope used as a tracheal tube stylet during intubation, which they called 'optical stylet'. It was good for teaching purposes, but its straight design limited its use for difficult airway management. Optical stylets with fixed curve, malleable or semi malleable and/or formable tip have existed down to the present. Some of them are still in use and some have commercially disappeared 12 . The development of rigid fiber optic laryngoscopes and/or optical stylets has provided some benefits for the intubators, such as an eyepiece attachable to the optional video camera. They also provide a non-lineof sight view and use of dedicated monitor with a video camera attached. This configuration has embodied the concept of video laryngoscopy.
In 2001, John Pacey, a Canadian surgeon, was the first who embedded a video chip into a modified laryngoscope, Glidescope video laryngoscope. One year later, Kaplan and Berci incorporated a special light source, video processor and monitor into the Macintosh laryngoscope, Storz Berci-Kaplan DCI Video Macintosh. Thereafter, several products with different capabilities have been introduced to visualize the airway to date 13 . It seems that advances in technology along with science will provide new developments in this area. Wireless and remote image transmission can be a new step in the future. It is not easy to imagine new developments at long term.
